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(Comanche Peak Steam Electric
Station, Units 1 and 2)

(Application for
Operating Licenses)

PREFILED TESTIMONY OF C. THOMAS BRANDT REGARDING
CASE'S FURTHER "EVIDENCE" OF A QUALITY CONTROL
BREAKDOWN IN THE CONSTRUCTION, INSTALLATION
AND INSPECTION OF THE STAINLESS STEEL LINER PLATE

Ql. Mr. Brandt, have you had an opportunity to review the memo-
randum concerning the stainless steel liner plate filed by

the Citizens Association for Sound Energy on November 15,

19847
Al. Yes.
Q2. Mr. Brandt, directing your attention to page two of that

memorandum, CASE contends that applicants incorrectly
assert that the liner plate is not safety-related. Do you
see that passage?

A2, Yes. It is set out in the first three paragraphs on the
page.

Q3. Is that contention correct?

ke




Aa.

No. CASE's contention shows a lack of understanding of my
testimony and the procedures applicable to the fabrication
and installation of the stainless steel liner plate. As I
testified before, the fabrication and installation of the
stainless steel liner have been designated safety-related
activities by the architect engineer. I would like to note
my testimony on this point appears at page 45,315 of the
transcript of this proceeding. Therefore, CASE is factu-
ally incorrect when it asserts that applicants have testi-
fied that the liner plate is not safety related. What I
testified to, and what CASE appears not to understand, is
that the welds in question are hon=structural; this point
is different from, and unrelated to, the fact that the
fabrication and installation of the liner plate are
safety-related activities.

The significance of the welds being non-structural is
that the architect-engineer did not lLmpose stringent
requirements such as those imposed by the ASME code, for
the fabrication, installation, inspection and testing of
the liner and the welding associated with these activities.
The architect-engineer's only concern was that the welds
not leak. Accordingly, welding on the liner place is not
now, nor has it even been, under the jurisdiction of the
ASME Code.

Only two matters remotely tie the liner plate to ASME
activities, but neither of these matters apply ASME fabri-

cation and installation requirements to the liner plate.




Q4.

A4.

Qs.

First, the specification for the liner plate requires that
welders who work on, and welding procedures used in connec-
tion with, the liner plate be qualified in accordance with
Section IX of the ASME Code. This Section, however, is
limited to the qualifications of procedures and welders,
and it is not a fabrication code. Accordingly, the Code's
fabrication requirements simply do not apply to the liner
plate. Second, as an administrative matter, the inspection
group originally assigned to perform these inspections was
the ASME group. In February 1982, responsibility for these
ilnspections was transferred to the non-ASME inspection
group; this transfer was also an administrative matter.
Again, I want to emphasize that these assignments were
unrelated to the applicability of the ASME Code require-
ments to the fabrication and installatior of the liner
plate.

Mr. Brandt, directing your attention to pages two and three
of CASE's memorandum, CASE asserts that the correct
traveler form was used for weld no. 988, and that you
either were wrong in testifying that all tiavelers were
initiated on the wrong form or that you knew that some
travelers were initiated on the correct form and your
testimony was deceptive. Do you see these allegations?
Yes, I do.

Is CASE correct?



AS.

Q6.

A6,

Q7.
A7.

No. First, my testimony was that I could find no evidence
that the correct traveler form was used before April 18,
1979. My review of the travelers indicates that the cor-
rect form was used after that date. Second, all of my
testimony, as I have stated several times, is limited to
the travelers for the Unit 2 refueling cavity, which is
located inside the Unit 2 reactor building. All thirteen
hundred travelers at issue in this proceeding are for that
cavity. I would like to point out that I made this point
on pages 15,921-923, 15,927 of the transcript of this pro-
ceeding. Traveller 988 cited by CASE is not for a weld in
this cavity. It is for a weld in the Unit 2 fuel transfer
canal, which is located inside the fuel building. This is
not only a completely different cavity; it is for a cavity
located in a completely different building. Thus, CASE's
allegation is premised on a traveler that was not even
included in the travelers that were the subject of my
testimony.

Directing your attention to page 3 of Exhibit I to CASE's
memorandum, CASE alleges that certain welds lack QC veri-
fication of the fit-up and cleanliness of the outside
welds. In support of this allegation, CASE identifies a
total of 147 welds which it claims lack QC verification of
the fit-up and cleanliness of outside welds. Do you see
those allegations?

Yes I do.

Have you reviewed the travelers for these welds?
Yes.



08.
Aa.

Q9.

A9,

Q10.

Al0,

Qll.

All.

Ql2.

Al2,

What were the results of your review?

In each instance, I found that there was either a chit
and/or a traveler documenting QC verification of the fit-up
and cleanliness of the outside weld. Accordingly, CASE's
allegation is factually wrong.

CASE asserts on page three of Exhibit 1, "it is evident
that the chits [attached to the 147 travelers] were not
intended to verify step 1, but was [sic] intended to verify
Step 3 and/or 2 only." 1Is this correct?

No. The chits themselves reflect that they document QC
verification of the fit-up and cleanliness of the outside
weld.

CASE also alleges on page 3 that 170 other welds lack QC
verification for fit-up and cleanliness of the outside

weld. Did you review the documentation for these welds?

Yes.

What were the results of your review?

With the exception of weld 326, 1 found that there was a
chit and/or traveler substantiating the QC inspection of
the fit-up and cleanliness of the concrete side of these
welds. Thus, with the exception of weld 326, CASE's alle-
gation is factually wrong.

Have you determined why there was no documentation verify-
ing the cleanliness and fit-up of the outside weld for
traveler 326?

Yes, I have.



Ql13.

Al3.

Ql4.

Al4.

Why was documentation of the QC verification for this weld
not found during your review?

The weld has not been made. It is a weld between an angle
and the top plate of the cavity, which as of November 20,
1984, had not yet been fit-up.

CASE next states on page four of Exhibit 1 that five welds
lacked QC verification of fit-up and cleanliness for the
outside welds prior to velding which allegedly renders
their conditions indeterminate, contrary to procedure and
10 C.F.R. Part 50, Appendix 8, Criteria V. Do you agree
with this characterization?

I cannot agree with CASE's position. I do agree with
CASE's contention that, because of the dates of the signa-
tures, the chits attached to these travelers do not

det nitely establish that the five cleanliness and fit-up
inspections were performed prior the time the backing strip
was tack-welded to the plates. This is a violation of site
procedures, and I have directed that an NCR be written to
address this deficiency.

While I agree that there is a paper problem with these
five travelers, I cannot agree that the deficiency is tech-
nically significant. The fit-up of the plates associated
with the travelers identified by CASE was reverified and
documented and the cleanliness of the inside joint was
verified and documented prior to making the inside welds.
Under these circumstances, the verification of the fit-up

and cleanliness of the plates prior to tack-weldirg the



Q15.

AlS.

backing strip to the plates is not a technical concern.

The only purpose of verifying the cleanliness of the plates
prior to tack-welding the backing strip to the plates was
to assure that the backing strip could be securely tacked
on and would not become dislodged inside the leak chase
channel. The sole purpose for the inspection is to ensure
that the backing strip remains in place until the time of
the inside f‘t-up. The reason for verifying fit-up prior
to tack-welding the backing strip to the plates was to
prevent difficult rework which would be required after the
attachment of the leak chase channel if the original fit-up
between the plates was out of tolerance. In any event, if
the backing strip had dislodged or if the fit-up have been
improper those deficiencies would have been noted when the
cleanliness and fit-up inspections were performed for the
inside welds.

On page five of Exhibit 1, CASE identifies a number of
welds which were done using welding procedure 88023 and
claims that the correct procedure for those welds was weld-
ing procedure 88025. Do you agree with this assertion?

No. The welds CASE identified are embed to plate welds.
All welds made on the liner plates hetween embeds and
plates are groove welds in which the deposited weld metal
thickness (joint thickness) is .1875" (the thickness of the
plate). The proper procedure for making this weld in 1978
was WPS 88023, which was qualified for thickness ranges

.0625" through .750". Prior to October 15, 1979, WPS 88025



Qlé.,

Al6.

Ql7.

Al7.

was qualified for welds with thicknesses of 0.75" through
3.5". On October 15, 1979, WpsS 88025 was revised and the
thickness range was expanded from 0.75" through 3.5" to
0.185" through 3.50". After this date either WPS 88023 or
WPS 88025 could have been followed when making the welds to
which CASE refers. Therefore, CASE is wrong in contending
that the wrong procedure was used in making the referenced
welds. To confirm my observations on this point, copies of
WPS 88023, WPS 88025 and 1977 ASME IX, QW 202.2 are append-
ed to my testimony as attachments 1, 2 and 3 respectively.
On page six of Exhibit 1, CASE identified 243 travelers
which CASE claims lack QC verification for Step 5, fit-up
and cleanliness of the inside welds. Have you reviewed the
traveler packages for these welds?

Yes.

What was the result of your review?

It is difficult to understand CASE's allegations with
respect to the various welds included on the lists on page
6 of Exhibit 1 to CASE's memorandum. Initially, it is
important to note that CASE's list includes five-line
travelers and eight-line travelers. With respect to the
five-line travelers, for example weld 6, the fifth line is
for the final V.T. inspection, not for a fit-up and clean-
liness inspection. Thus, CASE's allegations for the five-

line travelers does not make any sense. In any event,




Ql17.

Al7.

Qle-

where the fifth line of the five-line traveler is unsigned,
it simply means that weld is in process, and it does not
reflect any paper or technical deficiency.

The eight-line travelers on the list fall into several
categories. First, many of the travelers are for welds
that are welded on one side only (welds 875, 896, 901, 908,
909, 910, 912, 682, 713, 714, 779, 783, 784, 785, 797, 798,
and 799). For these welds CASE's allegation is wrong
because there is welding on only one side of the liner:
consequently, there are no fit-up or cleanliness inspec-
tions to be performed on the second side of the liner.
Second, CASE is correct with respect to a small group of
eight-line travelers (welds 12, 51, 59, 65,66, 72, 73, 90,
93, 107, 147, 203, 709, 851, and 907), and I have directed
that an NCR be written identifying the welds for which the
inside fit-up and cleanliness inspections have not been
documented. Finally, my examination of all of the remain-
ing eight-line travelers on CASE's list reveals that CASE
is factually wrong because the inside fit-up and cleanli-
ness inspections were performed and documented.

On pages 7-8 of Exhibit 1, CASE lists twenty-seven (27)
welds which CASE contends are missing the final V.T. of the
inside weld. Have you reviewed this allegation?

Yes.

Wha* conclusions have you drawn as a result of that review?



Ql9,

Al9,

Q20.

A20.

not been Completed, My review of the travelers indicates
that no holdpointo have been bypasseqd and no violation
exists for any of these welds.

Mr. Brandt, CASE also lists twenty-t. o (22) welds on page 8
for which WFMLs are not in the Paci.age. Have You had an
OPportunity to review this allegation?

Yes. However, the absence of WFMLs in these traveler pack-
ages does not Constitute 5 violation of Procedure or 5
deficicncy. There jg simply no requirement lpccifying that
4 copy of the applicable WFML is to be kept jn each
traveler, 1 might also add, there is no Fequirement for
filler metal traceability on any or these welds,

On pages 9-15 of Exhibjit 1, CAsE alleges that wrMLs are

done, byt there is no QC verification 9r involvement when
the welding ig done, Aaauming this to pe true, what
significance does thig allegation have?

Although 1 have not reviewed a1) the travelers listeq by
CASE on Pages 9«15, 1 have reviewed enough to lead me to
believe that this ig another instance where CASE does not
understand the Fequirementg and/or the fabrication

Sequence. 1p all travelers 1 reviewed, no inspection hold-



Q21.

A21.

points have been bypassed. If CASE is attempting to infer
that QC must perform some type of "verification" each day
welding is performed, this simply is not the case. All
required inspections are procedurally described, and there
is no requirement for "verification" each day welding is
performed. From the sample I reviewed, I am unable to
detect any violation.

Mr. Brandt, turning your attention to pages 16-20 of
Exhibit 1, CASE lists numerous welds for which welding was
done, but no QC verification or involvement is shown, and
that WFMLs are attached to, but not references on, the
travelers. What significance, if any, is there to this
allegation.

None. Once again, as I discussed above, this is apparently
another instance where CASE is attempting to assert that
verification of welding must be performed on each day that
welding occurs. Of the travelers that I reviewed in
connection with this allegation, all welds were still in-
process, 1;2;. they had not yet received final inspection.
CASE's observation that WFMLs are attached to, but not
referenced on, the travelers is correct; however, the alle-
gation is without significance. This information is not
required by specification, and serves no quality function.
The millwrights are procedurally required to enter this
information but they simply have not done so as of this

date.




Q22.

A22.

Q23.

A23.
Q24.
A24.

Q25.

A2S.

Mr. Brandt, CASE identifies 5 NCRs on page 21 of Exhibit 1
which describe welds for which vacuum box testing was
improperly noted as not applicable. 1Is there significance
to this observation?

No. It was an error made by the inspector, but was proper-
ly reported and dispositioned on an NCR.

On page 22, CASE lists fifty-seven (57) welds which it
alleges are deficient because final V.T. has been performed
without vacuum box and/or liquid penetrant examination
being performed. Have you reviewed this allegation?

Yes, I have.

What was the result of your review?

CASE apparently misunderstands the inspection testing
sequence. The final V.T. precedes the vacuum box testing
and the liquid penetrant examination. As these welds are
clearly still in process, no holdpoints have been bypassed
and no violation exists.

On the bottom of page 22, CASE notes "the final V.T. of the
inside welds were signed off on the following welds by
other inspectors." What is the significance, if any, of
this observation?

I am not quite sure to whom CASE is referring by the use of
the phrase "other inspectors." 1 assume CASE is referring
to the fact that the final V.T. has been performed by
inspectors other than those who performed the P.T. and/or

V.B. test. 1If this .s CASE's allegation, it is without



merit because there is no requirement that the same inspec-
tor perform V.T. and P.T. and/or vacuum box testing. No
violation exists.

Q26. Mr. Brandt, on page 23 of Exhibit 1, CASE lists 131 welds
which it alleges are deficient because the "completion of
weld inspection block on attachment 1 signed off as
completed prior to the completion on welds prior to [sic)
vacuum box testing and/or P.T. inspection being performed."
Have you reviewed this 2llegation?

A26. Yes, I have.

Q27. What did your review indicate?

A27. The welds listed fall into several different categories.
For a number of welds which CASE asserts that "completion
of weld inspection block on attachment 1 signed off as
completed prior to the completion on welds prior to [sic)
vacuum box testing and/or P.T. inspection peing performed, "
CASE is incorrect as the travelers clearly indicate that
the weld is still in process. Welds 5, ', and B are
examples of this category. As the welds are incomplete, no
violation exists. For a small group of welds, (weld numbers
1240, 1242, 1245, 1248, 1182, 1209, and 1210), CASE is
correct and I have directed that an NCR be written identi-
fying the condition as nonconforming. For all other welds
listed on page 23, CASE is incorrect because the referenced

tests are not required; therefore, no violation exists.



Q28.

A28,
029.
A29.

Q30.

A30,
Q3l.
All.

CASE alleges on page twenty-four of Exhibit 1 that “[mlany
NCR's were written for welds that James Cole had N/A'd the
vacuum box test on. The vacuum box test has been reestab-
lished on all but the ones below." Have you had an oppor-
tunity to review this allegation and the travelers involved
with this allegation?

Yes, I have.

What was the result of your review?

Apparently CASE alleges that vacuum box was required for
these welds. CASE lists eighty-eight (88) welds which it
believe are deficient. As a result of my review, I have
determined that with one excpetion (weld 932) that CASE's
allegation is incorrect. All other wleds are not pressure
boundary welds and therefore do not require vacuum box
testing, and the step is properly marked not applicable
("N/A") on the traveler. 1 have directed that an NCR be
written for weld 932 noting that the vacuum box test for
that weld wius improperly marked "N/A."

Mr. Brandt, CASE alleges on the bottom of page twenty-four
of Exhibit 1, that "PT test has been performed on these
welds but vacuum box has not". Have you had an opportunity
to review this allegation and the related travelers.

Yes I have.

What were the result of your review of these travelers?
CASE lists an additional forty-eight (48) welds for which
vacuum box has not been performed. For four (4) of these

welds (welds 1230, 1232, 1235, and 1238), CASE is correct



Q32.

A32.

and 1 hav; directed that an NCR be prepared describing this
condition. For all other welds listed here, CASE is
incorrect; the step has properly been marked not applicable
as these welds do not require vacuum box testing.

Mr. Brandt, directing your attention to page twenty-five of
Exhibit 1, in particular to CASE's discussion of NCR M-83-
01847 dated 7/7/83. CASE states that "The NCR was written
in 1983 and a hold tag applied. It has not been disposi-
tioned yet, and there is no copy of this NCR in traveler
i51. There is no RPS in package for weld 154. 154 was
signed off by Don Vogt, §.M. McCoy, for steps 2, 3, and 4.
Jim Cole inspected 151 on 4/20/80 and 153 on 4/24/80."

What is the significance, if any, of these allegations?
First, CASE is incorrect in stating that "...it has not
been dispositioned yet." 1In fact, CASE describes the
disposition of this NCR on page 25 of Exhibit 1. Second,
original NCRs are no*t filed with traveler packages, nor
does the lack of a copy of the NCR in package 151 consti-
tute a violation of any code, standard, specification, or
procedure. Third, CASE's observation that no RPS is in
package 154 is correct, but it is without significance for
twd reasons: first, the repair is not yet complete, and
second, the repair, when completed, will be of weld 151,
not weld 154, and accordingly a copy of the RPS will be in
package 151, not 154. Fourth, with respect to CASE's
observation that "Jim Cole inspected weld 151 on 4/20/80,

(actually 4/2/80) and 153 on 4/24/80," CASE is apparently



speculating on M:r. Cole's ability as an inspector. There
id no indication that weld 153 was improperly inspected.
The NCR clearly states that the backing bar had been ground
through. No evidence exists which indicates that the back-
ing bar was not intact when Mr. Cole performed his inspec-
tion on 4/24/80, and, as CASE notes, the incident (grinding
through the backing bar) was properly reported as nonform-
ing. 1In the other incident described, i.e., the failure of
the backing bar to continue for the full length of the weld
at the intersection of welds 166 and 153, CASE again seems
to allege that this weld was improperly inspected by Mr.
Cole. Although not extremely clear from the face of the
document, what Mr. Halcomb, the originator of the NCR, was
attempting to indicate by attaching the Chit for first
fit-up of weld 154, was that the deficient" backing strip
was from weld 154, not from weld 151. Therefore, Mr. Cole
clearly was not involved with this deficiency. The defi-
cient condition becomes clearer after looking at the draw-
ing. Weld 151 is a vertical weld which attzches a plate
(A35) to a gate guicd., Although the verticul weld contin-
ues on down the gate guide, it is numbered differently for
each plate it attoches. Wells 151, 155, 157, and 159 all
form the vertical weld which attaches a gate guide to
plates A3S5, B35, M35 and M35, respectively. This weld
(although 4 weld numbers) was fit up on 5/17/79. The back-
ing strip for this weld (weld numbers 151, 155, 157, and

159) was continuous for the length of the weld. The fact
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Al3.

Q34.

Al4.

-1 -

that the backing strip for weld 154 lacked 3/8" from
running the full length of the weld was properly reported
on an NCR, and is attributable to inspector error.

On page 2€ of Exhibit 1, CASE refers to a numbering
discrepancy which was reported on NCR M-83-00907. wWhat
significance, if any, is there for this allegation?

This allegation is correct, however without significance.
In this case the construction group which issued the
travelers, assigned separate weld numbers for the welds
attaching the backing strip and leak chase to the gate
guide. Although clearly indicated on the traveler, the
millwrights were not timely in assignment of these weld
numbers to the marked-up drawing which they were proce-
durally required to maintain. This condition was properly
identified by QC on an NCR and the situation was corrected.
In no way was this an inspection deficiency.

Mr. Brandt, on page 27 of Exhibit 1, CASE identifies two
nonconformance reports, NCR MB84-01969 and NCR MB4-00498,
Hlave you had a chance to review CASE's allegation regarding
these NCRs?

Quite frankly, I am unable to find that CASE alleqges
anything with regard to’thelc two NCRs. Both identified
problems, and both were properly dispositicned in accord-
ance with site procedures. CASE's note regarding the
absence of a copy of the NCR in all of the packages is not
a violation of any requirement. As I stated earlier, the

original NCR is filed in a location separate from the



traveler package. All packages do contain the corrected PT
report and reference NCR M-84-00948. Other than the defi-

ciency which was reported on these two NCRs, I am not aware

of any deficiency in the way they were processed or dispo-

sitioned.
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indicating craycns or an approved equal.
3. The number of weld beads may vary with s=ction thickness,
4. The starts and stops of all 'ack welds shail
the initial pass can be properly COnSu«e the

u 341

e Cr

CK.

6. The non-consumable electroce for tie Gas Tungsten

VeIlg
rra
WELD PARAMETERS
FILLERAMETAL GAS/FLUX ELECTRICAL DATA | MAX
PASS | PROCESS e =3 . | - LO TRAVEL | MAX
SI2E CLASS | TYPE Min,K FLOW | TYPE AMPERAGE VOLTS 1P\ MOTH
1 | GTA 1/16" See N 7l Arac .
/16" See Mote 7iArgon 15 CF |DCSP 100 Max. 11 Max.| - | 3/8"
GTA 3/32" dote 7l Ara Ay 1
/ See iiote 7\ Argon 15 CFY [pDCSP 100 Max. 11 Max.| - | 3/8"
2-3| GTA 1/16" See N VB g "
] /16" See Note 7fArgon 15 CF# ocsP 115 Max. 11 Max| - | 3/8"
GT.’\ 3 3 R c}\'_ ,' ~ -~ ~
h /32 See Note 7|Argon 15 CFH [0CSP 115 Max. 11 Max.| - | 3/8"
80N | GTA 3/32" < b - g pou
/32 op €€ fote 7lArgon 15 CFH InCSp 140 Max. 11 Max - 3/8"
GTA 1/8" Spp Note 7lArcon 1S CFu I0CCO 140 May 11 May - 273"
PREMEAT 60°F BACK GOUGING METHOD N/A
INTERPASS TEMP 60OF - 3£QC°F cONTACT TUBE TOwORK Ny _N/A
SINGLE OR MULTIPLE ARC Singie  GRIFICE OR CUP SIZE /84 Min
SINGLE OR MULTIPLE PASS Muitiple | weLoprocressioN Uoward
SPECIAL INSTRUCTIONS
1. Preheat shall be established prior to the -tar* of weldina.
2. The interpass temperature (above 15G9F) shall be checked using temperature

tacered by grinding so that

5. Tack welds which are used at the root cf '~unt: hall be completa penetration.
Arc procass shall

to AWS AS5.12 Class EwTh-1 (1% Thoriated Tungsten} or Class EWTh-1 (2% Thoriated

conform

Tungsten).
7. The type of bare wire selected for the base metal tc be welded shall be as
follows:
BASE METAL TYPE BARE WIRE TO BS USED
304 or J04L to 304 or 304L ERaCo or ER3CEL
316 or 316L to 316 or 316l ER316 or ER315L
304 or 304L to 316 or 316L ER316 or ER3IEL

- ———————— - ———— —— . ——— ——




7 ‘ ey -E-'P:_\_ W‘.' s T PQR Mo,
{ BT’G ffnCJ a‘aC‘C C.!I‘.-C. HOUSTON, TEXAS 080§M204 2av. 3
PROCEDURE QUALIFICATION RECORD

rage 1 of 4
Material Spec. _SA-312 TP304 10 SA-312 TP304 i
PNo._8 GrNo._l 107 No, | T . ! vhickness and O.D. _+<00" Wal' ThiCKN@ss X 6.0 0ia.
Welding Processes 1. _Gas Tungsten /'rc 2. _N/A
Manual or Automatic I. _Manual 2. R/A
Thickness Range l. _= 2. _MN/A
Total Qualified Thickness Range _0,0625" thry 840"
FILLER METAL WELDING PARAMETERS
F-No. 1._6 2. N/A toint Tvpe___Single ee Groove Yeld
A-No. e B 2. N/A Pecition 6G Upward
SFASpec. 1._3.9 2. _N/A Backing Consumbale Irsert {Tyne K]
AWS Class. 1. _ER308 2. _N/A Preheat 60CF
Ciller Size 1. _3/ 327 2. _N/A {PT Range ___COOF - 3500F
trade Name 1._ARCOS PWHT None
2. _N/A Passes/Side  1.__Multiple 2. /A
Describe Filler Metal if not in¢’ sded in Sectiun 1X No.of Ares 1._Single 2. ___N/A
1/8" x 5/32" Arcos Consumable Insert Current 1.__OCSP 2. N/A
Amps 1. 70-100 2 N/A
FLUX OR ATMOSPHERE Volts 1._8-10 2. N/A
Tratel Speed 1. __1"=2" 1PM 2. N/A
Trade Name 1._= 2. _N/A Oscillation 1. _3/8" Max, 2. N/A
Shielding Gas 1.__Arcon 2._N/A Bead Type 1._Stringer 2. ___Ml/A
Flow Ruate 1. _16CFH Min, 2 N/A
Purge 1._16CFH Min, 2. ti/A
TENSILE TCST
: 2 Dimensions - Uitmate Ultimate Unit Character of Fuilure
PO Width | Thickness r,\ru Total Stress psi And Location
Load Lb.
QW-462,1(b)#1 10,724 0.208 . 1506 13,100 87,000 Weld
QW-462,1(b)#2 0,719 | 0,205 |.147¢] 13,200 Q0,200 Vald
GUIDED BEND TESTS
Type aud Type and
Fi~ure No. Result Fiaure No. Result
QW-462.3(a) Face Satisfactory QW-462.3(a) Root Satisfactory
QW-462.3(a) Face Satisfactory QW-462.3(a) Root Satisfactory
Weider's Name ___ Jimmy E, Hite Clock No. 2314 Stamp No.__ AAC
Whe Ly virtue of these tests meets welder performance requirements. Labaratory T~st No. 29552-60
Test Conducted by Southwestern Laboratories Address  Houston, Texas
per__Mr, Don Sprow Date 2-20-76

We certily that the statements in this record are correct and that the test welds prepared, welded and tested in
accordance with the requirements of Section IX of the ASME Code.

Signed BROWN & ROOT, INC,

(Manufacturer)

Date__3:7-728 " By _V%;//Tjé/u(d{[

LEaam | SEEEaRa . e s a amaosonsae o Lo v GG e W e - AR, -
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Bi"O‘mef f"? T‘C HOUSTCM. TEXAS 050821204 Rey. 3

SUPPLEMENTAL TESTS

TOUGHNESS TEST TYPE PER
SIZE PER
SPECIMEN TEST NOTCH ’ e DROP WLIGHT
untacation ] Teme | Locamion FNLRGY FTLBS| MILS LAT.EXP % SHEAR SREAR | NS ARMAK
HARDNESS TEST TYPE PER.
NO. WELD METAL HYAT AFFECTLD ZONE BASE METAL
FILLET WELD TEST FIG

-—

MACRO TeST RESLLTS FRACTURE TEST RLSULTS

CHEMICAL ANALYSIS ™ METHOD 2t Chamica) PER _AST!M £250-74
TN RO U SRR DS NG . Lae i SR e < )
WELD | (27 1.76 .42 19.89 9.45 .29 059 0,0

Approximate Delta Ferrite Content: 9% (Schiefflar Diaaran per Figurs 2:32-1

of the ASi'z Section [II Code)
ADDITIONAL TESTS

Delta-ferrite tests were conducted con the completed weld at 12:00, 3:00,
6:00, and $:00 o'cloc* with a severn ferrite indicator. All positions
recorded a 7.5 to 105 delta-ferrite content,

We certify that the statements in thi record are correct and that the tests were conducted in accordance with
POR No. 0808AA204 Rev, 3 and the requirements of /A

S’g-r"l;d ,»-n n & QPIOT v|v

VRS 1he £ - e
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0S0SAA204 Rey, 3
SUPPLE‘,!!-."JTAL TESTS

N l a.
Bm‘!.inecfl O Z.. 3 MOUSTCN, TEXAS i 4

Pe 3 o

TOUGHNESS TEST TYPE PER
SIZE PER
SPECIMEN TEST NOTCHt . g . = DROPWEICHT
WENTIFCATION | Tesp | Locamion |FYTROVET as| s ar Exe 3 N BREAK  NO BREAK
F-—
HARDNESS YEST TYPE PER
NOL WELD METAL HEAT AFFECTLD ZONE BASE METAL
FILLET WELD TEST FIG
MACRO TEST RESLLTS FRACTURE TEST RISULTS
CHEMICAL ANALYS!IS METHOD PER
GEM D S Mt E A P O N oM O B o o 8
WELD
BASF
ADDITIONAL TESTS
Bend tests were examined at 10X magnific:tion after bendiny to meet the
acceptance criteria of “Interm Regulatory Guide 1,31." HNo fissures
exceeding 1/64" were present,
Radiographic Report of Welder Qualificaticn: Radiogranhic report WORT
00009, was run in accordance with Z-;c:‘.'cn [X, 1974, Paragraph Qi-142, The
acceptance criteria of Section VIII, Division 1 was herein met,

We certify that the statements in this record are correct and that the tests were conducted in accordance with
PQR No. Q20834204 Rey, 3 and the requirements of WA

Signed apﬂ...‘{ % ROCT, INC,

)

Date 3" 1 78_ ! / AUJ’/

)




F g POR No

F 4 BTO"!:’!U 00 ,..f."}, HOULTOS, TEXAS 0808AA204 Rev.?
SUPPLEMEMTAL TESTS

Page 4 o 4

-

o~ TOUGHNESS TEST « TYPE PER
SIZE PER
SEECIMEN TEST NOTCH : \ DROP WHICHT
YFT : ' SHE
WENTIICATION | Tese | Locamion [PYEROGY FTLESE MILS LAT.EXP SHEAR BREAK  NOBREAK
L4
HARDNESS VEST TYPE - TER
No. | WELD METAL HEAT AVFFCTED /ONE BASE METAL

Two (2) specimens were sensitization tesied in accordance with ASMT A262-70,
Practice E. Specimens were examined at 20X magnificaticn for presence of
microcracking. No fissures were present.

The following parameter excerpts have becn axtracted from the actual parameters
utiiized within qualification of said procedure and are calculated to asseverate
that the maxinum energy input range during qualification is within that prescribed
by the PSAR.

ADDITIONAL TESTS ENERGY [NPUT RANGE
GTAW Prccess

Amperage 80 S0

Voltage 10 8

Travel Speed

(in. per/min.) 2.0 1.0
Kilojoules/inch 24,000 min, 43.200 max.

Note: Parameters noted are indicative of the maximum and minimum energy input
range and do not necessarily reflect the maximum/minimum amperage/voltage
utilized during qualification

We certify nu the statements in this record are correct and that the tests were cong ducted in accordance with
NAADN 1
PQR No _CEJ8AA204 Rev, 3 and the requirements of A




bf s 'f’Tl tw‘ l".*:’;-.:; C- HOUSTON, TEXAS PE: N3°l“£3105 Rey .,

PROCEDURE QUALIFICATION RECORD

Po» | of 3

Material Spec. ____SA-312 TP 2304 10 SA-312 7P "‘4

PNo. _B _GeNo_l_1to?f No.__ =2 G No_;_ Thickness and 0.0, __U, 70

L

Welding Processes I._fas Tungsten Ar- 2.__Shieldeg ¥Matral Arc
Manual or Automatie 1. _Manual 2. __Masual
Thickness Range S ey
Total Qualified Thickness Range _Q,0525" +hry 0 520"
FILLER METAL WELDING PARAMETERS
F-No. . - Joint Type Singie Yee CGroove !sld
A-No. iI.__8 2._ 8 Position 6G Ucward
SFASpec. I.__5.¢ > 2.4 Backung hope
AWSClass. §. _ [R308 2. _E308-16 Preheat 60°F
Filler Size 1. __3/32" 2. J/32"%1/8" IPT Range __60°F-450°F
Trade Name 1. __Arcos PWHT Mope
2. __Arcos Passes/Side 1.__ My tiple 2.__Myitinle
Describe Filler Metal if not included in Section 1X No.of Arcs 1.__Single 2.__Single
N/A ity Current 1. OCSP 2.___DCRp
Adgs i.__89-95 2. 70-05
FLUX OR ATMOSPHERE Volts 1. 8-10 2.__16-22
Travel Speed 1.___3-4 [PY 2.__2.5-5.0 1°oM
Trade Name 1.__= 2.__N/A Oscillation | S/16% Max, 2. 5/1R" Max
Shielding Gas 1. __Argcn 2. __NA Bead Type I.___Sirirger 2._ Stripger
FlowRate 1._15 CFH Min, 2 "/A
Purge .10 CF4 Min 2. N/A
TENSILE TEST
Dimensions Lllumate Ultimate Unt Character of Fail
No. " dure |
piiase Width | Thickness - L}).:(luLb Stress psi And Location
OW-262.1(b) #1 | 732 | 145 |.j0€3 | a,7en a1 209 ald 5
W-262,1(h) ¢4 | 233 | 156 11143 § 10 100 a2 _4nn Weld
GUIDED BIND TESTS
Type and Type and
Figure No. Result Fizure No. Result
| 0W-462,.3(a) Faca Satisfactory CW-462.3(a) Recot Satisfactorv
;
QW-462.3(a) Face Satiefactory QW-4€2.3(a) Root Satisfactory |
Welder's Name Jimmy Hijte Clock No. 2314 Stamp No. AAC
Who by virtue of these tests meets welder performance requirements. Laboratory Test No. 17923
Test Conducted by __Scythusestorn | sharatari=q Address __ 222 Cavalcads, Haus+on, IX
per __ Henry Nahenjcht Date Pay 8. 1378

We certifly that the statements in this record are correct and that the test welds prepared, welded and tested in
accordance with the requirements of Section IX of the ASME Code.

Signed Beawn & Rogt, Inc,
(\unuhr(u.cr)

ST - J—/FW
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/ Bm:v’ﬂ@ 3 ,',;3?.:.’ C. MOUSTOMN, TEXAS SO0RABINA Rey &
SUPPLEMENTAL TESTS b 5k S
"= TOUGHNESS TEST TYPE PER
SIZE PER
SPECIMEN TEST NOTCH FNERGY FT-LBS] Wit EXP + SHEAR DROP WHIGHT
ENTIICATION | TEMP | LoCATION 1 TR Wb LAY, " BREAK  NO BREAK
HARDNESS YEST TYPE PER
NO, WELD MLTAL HEAT AFFECTID 7ONE BASE 4ETAL
FILLET WELD TEST FIG
MACRO TEST RESULTS FRACTURE TEST RCSULTS
CHEMICAL ANALYSIS METHOD et Cnenica] PER ___ASTH £250-74
GAEM.} C Mo P 8 & O N Mo O n N O Cb . . Fe
WFLD 7 2 1<
| e .079 1.59 70 19.79 §.12 _2Q GEN 0.0
SASE Approximate Nalta Forpite Cantant: 77 Schapféflar Niaopam nap Efianpes 2433.17
of the AZME Section [I' Code).
ADDITIONAL TESTS
Bend tests were examined af 10X magnification after bending to meet the
acceptance criteria of “Interim Requlatory Guide 1.31." No fissures were
present.
Radiographic Report of Welder Qualification: Radiograchic report WORT 00020 was
run in accordance with Section [X, 1973, Paracraph QW-142. The acceptance
criteria of Section VIII, Division I was harein met,

We certify that the statements in ths record are correct and that the tests were conducted in accordance with
" ¢ R10A 3
PQR No 0208AB1CS Ray, 4 and the requirements of /2

(04 M

Signed grown &

Root, Inc,

Daie ‘i—ao - 7(

By 7—.< ;_ C’?"@W
) o —
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i BrownésToot

HOQUSTON, TEXAS

POR Ne
030234114 Rey.1

l

SUPPLEMENTAL TESTS

Py 9 o 3

TOUGHNESS TEST TYPE PER

SIZE PFR
SPECIMEN TEST NoTCH | : a DROP Wi ¢!
IDENTINICATION | Tt | Locammen |FYERGY FTABS| LS LAT. £xp % SHEAR P g L;;;tAK
HARDNESS VEST rYPE PER
NO. WEID MLTAL HEAT AFFLCTID ZONE DASE METAL
FILLET WELD TEST FIGC
MACRO TEST RESULTS FRACTURE TEST RLSLLTS
CHEMICAL ANALYSIS - METHOD _Hat Cherical PER __ASTM E350-74
- SN TN S THRRN . NINONY - SR TSI
WELD 1 013 1.61 235 9.38 07 19.95 0586 «<.01
MAporoximate Delta Ferrits Content: 10% (Schaeffler Dizaram oer Figure 2223-1 |
of the ASME Section III Cocae)
ADDITIONAL TESTS
. S : 5

1. Bend tests were examined at 10X magnificaticn after Cending to meet the
acceptance criteria of “Interim Regulatory Guide 1.31." Mo fissures were
present.

2. Oel*a-Ferrite tests were conducted 2t twalve (12) points (six per side), along
the length of the procedure qualificaticncoupon. Ferritescope MTE/726 was
used and the following results noted:

Position Celta-Ferrite ‘lumber
I All positions ranged between
9.5 and 11.5

We certify that the staterments in this record are correct and that the tests were conduct2d in accordance with

PQR No. _QB02234114 Poy, 1

8- T 4

Signed

and the requirements of

Brown 5% !

x‘/rﬁ

Roat, In

By

Tt TM
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‘e -3 T POR No.
er:!!nC/ i .':\‘Gt.r:.n. HOUSTON, TEXAS 080SAA114 Rev.1
SUPPLEMENTAL TESTS Pl A G
TOUGHNESS TEST ™ee 7ER
SIZE PER
SPECIMEN TEST NOTCH ek kGY #T-LBS|  MILS LAT.EXP % SHEAR PROPWEHNT
BREAK  NOBRLUAK

IDENTIHICATION | TEMP LOCATION

HARDNESS TEST TYPE 'ER
NO. WELD METAL HFAT AFFECTLD 70ONE f BASE METAL
FILLET WELD TEST FIG

MACRO TEST RESULTS FRACTURE TEST RESU™ TS

ADDITIONAL TESTS
1. Two, (2) specimens were sensitization tested in accordance with ASTE

A262-70, Practice E. Specimens were oxamined at 20X magnification for
presence cf microcracking. No fissures vere present. In addition, _
Westinghouse Document WCAP - 8678 statas that energy input of 80 KJ/inch
for base metal thickness of 3/4" resulted in no sensitization of the base
metal.

We certify that the statements in this record are comect and that the tests were copducted in accordance with

PQR No CE08AALLS Rev. 1 and the requicements of i

S!_',"lt'd P‘rﬁ«'tl'" & QCOt, IY‘C.

owe = R0 - 78 =T Joelmsmes
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B’O?ﬂ)rjl"ﬁsdf it MOUSTON, TEXAS

PCR No
080SAB106 Rev.4

SUPPLEMENTAL Te3TS

Pege 3 of 3

TOUGHNESS TEST TYPE PER
SIZE PER
SPLCIMEN rEsST NOTCH EOET : DROP WHICHT
IOFNTITCATION TEMP LOCATION FNERCGY ITLBS MILS LAT.EXP T SHEAR BREAK NO BREAK
HARDNESS VEST TYPE PER
NO. WELD METAL o HEAT AFVECTCD ZO0NE BASE METAL
FILLET WELD TEST FIG
4ACRO TEST RESLLTS FRACTURE TEST RESLLTS
ADDITIONAL TESTS
1. Delta Ferrite tests were concucted on the corm leted weld test pad at six
equidistant locations at the \.-n..e" line with a severn .errite indicator.
AH positions recorded the followirg celta~-ferrite content:
Greater than 7.5, less than 10%.

metal.

2. 7wo (2) specimens were sensitization tested in accordance with ASTM
A262-70, Practice E. Specimans ware examined at 20X magnification for
presence of microcracking. Mo fissuras were present. In :ddw*’cn.
Westinghouse document mm-““? states that enargy v‘ ut of B0 XJ/inch

fo. base metal thickness of 3/&" resulted in no sensitization of the base

We certify that the statements in this record are correct 2ud that the tests wers
.
PQR No. _0BC2ABI08 Rey, & and the requirements of 1

H-206-20

Signed g

1:(\‘

e conducted in accordance with

rovn % Rcot

1nc.

. amsa .
y L Lo (T2 Lot
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HAUSTON, TEXAS

QR %No.

0808AAL14 Pey, :

PROCEDU

> e
-

URE QUALIFICATION RECORD

et

SA-240 Tvoe 3

nAa

SA-240 Tyma 20M

Material Snec. 04 0
BWa B e 1 6PN 8 G Na_ Ll TickwsmdO D _ 1-3/4"dete
Welding Processes ). Gas Tunasten Arc 2. N/A
Manual or Automate 1. Manual 2. N/A
Thickness Range I. = 2. __N/A

Total Qualified Thickness Range Q. 1575" thry 2 50"

FILLER METAL WELDING PARAMETERS
F-No. 1.6 2. N/A Joint Type Double Yee Groove leld
A-No. 1.8 2. _N/A Position <G
SFASpec. 1.5.9 2. N/ Lacking hone
AWSClass. 1. ER308 & 308L 2. '/A Preheat 600F -
Filler Size  1.3/327 & 1/8" 2. 1./A IPT Range ____110°F through 3€00F
Trade Name 1. 3/32" Arces; 1/2" Sindvik PWHT llone
2. N/A Passes/Side 1. Multinle 2. _N/A
Describe Filler Metal if net included in Section (X No.of Ares 1.Sincle 2. _H/A
Current 1. QCSP 3. _N/A
Amps 1.100-120 2. N/A
FLUX OR ATMOSPHERE Volts A 2. N/A
Travel Spesd 1.2.1-84.0 IPM 3 N/A
Trade Name 1. = 2. _N/A Oscillation  1.3/3" Max 2. _N/A
Shielding Gas 1. Arcan 2. _N/A Bead Type  1.Stringar 2. A
FlowRate 1.20 CFH Min, 2 N/2
Purge .20 CEH Min, 2 N/A
TENSILE TEST
. Dimensiors Lilinate Ultimate Unit Character of Fadure
Specimen No. Width | Thickness e Total Stress psi And Location
Load LS.
QW-462.1{a) #1]1.002 |1.614 1.617 1,708 29 Weld Mata)l
QW-462.1(a) #201.005 f1.491 1,488 1132,009 30,4581 Yald Mata)
GUIDED BEND TESTS
Type and Type and
Figure No. o Figure No. Result
-462.2(a) Side Satisfactory Q4-462.2(a) Side Satisfactory
QW-462.2(a) Side Satisfactory 2-462,2(a) Side Satisfactory
S.5.No. ?60‘54-7775 S(amp No. ARJ

Welder's Name _ Curtis Marquis

Who by virtue of these tests meets weider

Test Conducted by Materials E

ngineer:

r(o'w:.mce requirements.

g Lab.

Address

Laboratory Test No.

31C0 Clinten Or. . Houston, tex

r' 7;- t. TJ\..J':C

n

Date

~

B’ o
aelCh 9, 168

We certify that the statements in this record are correct and that the test welds prepared, welded and tested

cwur

sccordance with the requirements of Section IX of the ASME Cade.

V-2eo-78

Slgﬂ!‘d

8rown & Root, Inc.

in

————

et

(Man «.!':cturcr)

//'\

-

A "\”}-w
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PAGE ' OF2
WELDING CODE SUPPORTING PQR(S)

ASME B & PV *0808AA114 Rev.3
SECTION IX WELDING PROCEDURE SPECIFICATION

WELDING PROCESS(ES) 1. Cas JTungsten Arc  TYPE Manual
2. nla TYPE NEA

BASE METALS (UW-403) POSTWELD HEAT TREATMENT (QW-407)
PNo.._ 8 _GrNo_l toPNo_8_ Grho__ 1 _ |ryes S V7. .
Thickness Range 187 thru 3.5) iy |Temporiture LA °F
Pipe Dia rlange Valiofged e IN. § Time Runge AL
Range for Fille: ThkALl Dia. lniimited N
CASIOW-408)
FILLER METALS (QW-a04) Shietairg Gas | Lrgan
F No | b - NIA Perent Comp 100
ANo V. ___ B8 2 NifA- shietdina Gas Fiow Rate 15 CFH (min))
SFA Spec. No. 1 3.9 2. ML TPures Gas Argen (6) Flow Ra'P__S_CFH {min.)
AWS Class. No. 1 ERILN 2. N — | Trashing Sheelding Gas Composition N/
Size of Electrode 1 ‘x N A i
Size of Filler ) .___h_.i..._._ 2 LA IN |FLECTRICAL CHARACTERISTICS (QW—409)
Electrode ~ Flux Ciass i/ /A surient 1, DESP 2.__N/A
Consumable insert NJSA Amps Range 1, _30-150 2 N/
— [Voits Range 1 =14 ; =2 N/A
- e [ Tunasten Elec. Size/Type 1/ LE __lzﬁ_j‘ el o 2
POSITION (QW —405) Shd TECHNIQUE [QwW—4101 .
o e SO ks S AR W R AT, 1, ot Weave Bead 1. > ’_‘_‘_:',“'_'_‘r___ 2_4,__‘5
\!'“w.u\g Progression bl e 1'.\1. i sid viith See Vage 2
Orif e or Gas Cup Size /4 = 1/2 IN
PREHEAT (QW -406) o - Frtial eod Interpass cleaning  Weldirg surfaces shall be wire brushed
Preheat Temp - 4 ‘ F {t4n) 1d as required (o 1emove slag sfale or other contaminants
Interpass - Temp Range A ! F Method of buck gouging ._.f‘__ —
Preheat Maint ) - ) Ly WL, gy W o . AN
Quediaton V. _RJ2 2 _ N/A IN
JOINT DESIGN (QW-—402 Cantuet Tube to work distance h#
Groove Design ___single V or U1 1 IMYyitinn: or Sinnie Loyer ¥,
Joint Type OB __t9s ____ Cf __L‘.‘f_.‘___ 8BS 188 e ViPer S 2
Backing Matl Type Similar to bas¢ mat irial Multinte or sinale e;,‘_:,m:ea_._&“—”
- — - Travel Specd (Rangs) 1 ___ 10/ 2. N/A 1P
Pesrin : od
REMARKS *This PQR includes Suppletental Test Result
Prior tc the start of weldine, the exitine is shall be checked for
exygen content. It must be .U or lowoer before welding can commence,
Maintain purge forat least two lavers (i.e. v root and one fill).
Westinghouse supplied components equire puige maintenance for at least

three layers (i.e., root and two £1'13)

PR s- RAT ~/ PPROV \ DATE
- ‘0-'(' "" Fab Codss ASME Section !TY, ANST B31.1

enng

u 1{( (J_N.\A‘.g—.,.- O 2 ll Praisct CPSFES

Mat '185 th)'-. erifg . !
4 ! j A C ) 177
'( (& ."' '&»_’_“‘7 1ot No CR-0172
Laiily »\swu‘u!

ATTACkRMCEN | 2]




WELDING TECHNIQUE SHEET

PNO._B8__GROUP _1 __TOPNO ___R GROUP _1

THK. RANGE idnl thrun 3.50

WELDING PHOCE DUKE Ny

L TR .
rrzes oo Lops 88025

REVISION 3

IN

PAGE 2

TYPICAL JOINT DESIGNS PERMITTFN

L TR o

ROOT OPENIG 08 __1/16-5/]16xN

BOCELT OR LAF MOANT
FlLEY wELD
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) reheat and interpass temperature (abo: 150°F) shall be checked using
temparature indicating cr ng Or an appraved aqual
2. Tack welds shall ewmploy the parancters r the root pas
"3, Tack welds shall be complete Tusion; U tarts and stops shall be tapered
by grinding so that the initial ; properly con the tack.

All welding shall utilicz
Bare wire seliected

sor the Lase nctal

PASE }1_1_2\{: AYFE

304 or 304L to 304 o ol
316 or 316L to 316 or 5l&!
304 or 304L to 316 or .1}

eactor coolan
o 31"4 or _’l

:0Tr SOC

For Westinghouse suoplied
base metal type 33U« or 104N
Purge requirement mav be Jdeleted
the Project Weldiny Enpin
Preheat maintenance shall b
weld in still air.
Variation in the joint geometries shown

is single or double weldeu and the root

continuous

tolerances.

trinzer heaui.

shall be as follows:

RE TO BE USED

ER308 or
Ek316 or FR3l6L
ER316 or ER316L
t Piping, EK308 will be used for
eL.

ket welds or when specified by
during welding only; cool completed

above 1s permitted provided the jpint
pacing maintained within the specified
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WPS/PQR. REVISION NO.

DESCRINI THE CHMANGE

Deletion

* y e Y
WCAP-867

PQR

of beat intu' parameters and addition of Westinphouse

& reference.

PQR 2 Retypid on new form sdied the felleving infurmation!
WPS nusder, joeint sketch irersions, 0.D. range qualified,
thickness range gaal éd per procecs, electrode size,
electrode-flinx ¢l 3+, conoumable ins.ret, welding progressica,
PWHT tvpe & ti ¢, purpe flow rate, bead width,
orifice or vas cu ‘ Clancved "pacses/side” to "multd
or single laver', ber of arcs” to "multiple or singl

' electrode"” Delet ference te 'at shere trade name",

“"backing", and "who bty virtue of thise tests meets welder
perfernunce reg arents’, Changed 1iller trade name to
"N/A" Infarmast fon ious] fcared under "oscillation”
is entered under ' th" ! added "N/A" under
osci tion., C elding & vge flov rate {rom
20CFY min. to 2

WPS 3 Deleted reforen to s yeting QR i added peening, preheat
maint ce and » «2€ Tange.

PR 3 Chance "thicknuss cualified "Jep ted wel atal
thickaess'. Add 4% dimension infornation, tungsten size

; and type, peening aud backgouging.
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CHEMICAL ANALYSISAL METID  Wei Chemical PER ASTM E350-74
ELEM. c Man  Si Ni Mo Cr X Cch
WELD % TE RN 3 S T .0 G 0886 CUT
SENSITIZATIOX
Two (2) specimens were sensitizatior tostes in .. cori oce with AST™ A262-70,
Practice L. Specimens were exa=ine’ at 207 = tion for pre=ence of

microcracking, No fissures were pro.

MICRO FISSURL

Bend test wore examined at 10X smacuific

"y

acceptance criteria of "Iaterim Leoula

present.
DELTA-FERRITE

Delta-Ferrite tests were conducted »*
the length of the procedure gualiss
used and the fcllowing resulss not

All positions ranged between 9.5 and

{u CA‘::!(H[; 1
Qe

Approximate D
of the ASME Section 1!

t Test cooducted by B&R Matenials Enginevring L au.
Address 3100 Chinton Brive, Houston, Texas

the

#r pending ro npoeet
No ficsures were

George Dawson
per 2
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QW-201.1-QW-202.2

the necessary Procedure Qualification Record(s)
(PQR).

QW-201.2 Procedure Qualifi-ation Record (PQR).
The specific facts including the base metal spe-
ci -ation Type and Grade (or chemical analysis and
mechanical properues), and the essential variables
(as listed in QW-252 through QW-282) used in
Qualifying a WPS shall be recorded in a form called
Procedure Qualification Record (PQR). This form
shall also record the test results.

It i j t the essential and nonessential

v be followed in welding the test
coupons. The WPS identification (including %;tc and
revision number) shall be listed on the PQR. These

documents shall be certified by the manufacturer or
contractor and shall be available for examination by
the Authorized Inspector. A suggested format is
given in QW-483. This PQR format may be chang~d
to fit the needs of each manufacturer or contractor.

A change in any essential variable shall require
requalification, to be recorded in another PQR. A
change in any nonessential variables does not require
requalification. A change from one welding process
to another welding process is considered a change in
an essential variable.

QW-2013 Combination of Welding Processes or
Procedures. More than one process or procedure may
be used in a single production joint. Each welding
process or procedure shall be qualified either sepa-
rately or in combination with other processes or
procedures (within the thickness limits specified in
QW-202.2, QW-403, and QW-451) for the base meta
thickness and for the d

ed in th~ production joint. For muitiprocess or
multiprocedure applications, the qualified thickness
of each process or procedure shall not be additive in
determining the maximum thickness of the pro-
duction joint to be weided. One or more processes or
procedures may be deleted from a production joint
qualified by 2 combination of processes or procedures
provided each remaining process or procedure has
been, in the specific combination welding process or
procedure qualification, qualified (within the thick-
ness limits specified in QW-202.2, QW-403, and QW-
451) for the deposited weld metal thickness range for
cach of the processes or procedures to be used in the
production joint.

L
s

SECTION IX — PART QW WELDING

QW-202  Type of Tests Required

QW-202.1 Mechanical Tests. The type and number §7,

of test specimens that must be tested to qualify a
welding procedure are given in QW-451, except that,
where qualification 1s for fillet welds only, the
requirements are given in QW-2022 and, where
qualification 1s for stud welds only, the requirements
are given in QW-202.3. All mechanical tests shall
meet the requirements prescribed in QW-150, QW-
160, QW-170, or QW-180 as applicable.

QW-202.2 Base Metals—Groove and Fillet Welds.
Except for vessels or parts of vessels constructed of P-
11 (excluding P-11A Subgroup | and 2) metals, WPS
qualification tests for groove and fllet welds may be
made on groove welds using reduced-section tension
specimens and guided-bend specimens. The groove-
weld tests shall qualify the WPS for use with groove
welds within the range of essential variables listed.
Groove-weld tests shall also qualify for use with filiet

_welds in all thick tal, sizes of fillet welds,
and diameters of pipe or tube, within the other

___remmmg applicable essential variables. Where a
WPS qualification of fillet welds only is required, tests

shall be made in accordance with QW-180. The tests
shall qualify the fillet WPS for use only with fillet
welds in all thicknesses of metal, sizes of fillet welds,
and diameters of pipe or tube, for use within the other
remaining applicable essential variables.

For vessels, or parts of vessels, constructed of P-11
(excluding P-11A Subgroup 1 and 2) metals, WPS
qualification tests for groove welds shall be made on
groove welds, using reduced-section tension speci-
mens and guided-bend specimens. The groove-weld
tests shall qualify the WPS for use only with groove
welds within the range of essential variables listed.
WPS qualification tests for fillet welds shall be made
in accordance with QW-180. The tests shall qualify
the fillet WPS for use only with fillet welds in all
thicknesses of metal, sizes of fillet welds, and diame-
ters o1 pipe or tube, for use within the other remaining
applicable essential vanables.

Groove weld procedure qualifications shall encom-
pass thickness ranges te be used in production, for
both the base metals to be joined or repaired and the
deposited weld metal 10 be used, except as allowed in
(1) below for both the base metal and the deposited
weld metal.

(1) For welding procedure qualifications made
with the SMAW, SAW, GTAW, GMAW, or PAW
welding processes, using weld layer(s) of % in. (13
mm) or less in thickness, there i1s no limit on the
minimum depth of deposited weld metal for repair or

A
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| weld metal, and

sining dissimilar thicknesses of bas
metals in which the base metal on one side is equal o
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